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SOFTWARE COMPLEXITY 
AND MAINTENANCE COSTS 
hile the link between the dif- 
ficulty in understanding computer software and the cost of maintaining it is appealing, prior 
empirical widence linking software complexity to software maintenance costs is relatively weak 
[21]. Many of the attempts to link software complexity to maintainability are based on 
experiments involving small pieces of code, or are based on analysis of software written by 
students. Such evidence is valuable, but several researchers have noted that such results must 
be applied cautiously to the large-scale 
commercial application systems that 
account for most software main- 
tenance expenditures [13, 171. Further- 
more, the limited large-scale research 
that has been undertaken has 
generated either conflicting results or 
none at all, as, for example, on the 
effects of software modularity and soft- 
ware structure [6, 121. Additionally, 
none of the previous work develops 
estimates ofthe actual cost of complex- 
ity, estimates that could be used by 
software maintenance managers to 
make the best use of their resources. 
While research supporting the 
statistical significance of a factor is, of 
court, a necessary first step in this 
process, practitioners must also have 
an understanding of the practical 
magnitudes of the effects of complex- 
ity if they are to be able to make 
informed decisions. 
This study analyzes the effects of 
software complexity on the costs of 
Cobol maintenance projects within a 
large commercial bank. It has been 
estimated that 60 percent of all busi- 
ness expenditures on computing are 
for maintenance of software written 
in Cobol [16]. Since over 50 billion 
lines of Cobol arc estimated to exist 
worldwide, this also suggests that 
their maintenance represents an in- 
formation systems (IS) activity of 
considerable economic importance. 
Using a previously developed eco- 
nomic model of software mainte- 
nance as a vehicle [Z], this research 
estimates the impact of software 
complexity on the costs of software 
maintenance projects in a traditional 
IS environment. The model employs 
a multidimensional approach to 
measuring software complexity, and 
it controls for additional project fac- 
tors under managerial control that 
are believed to affect maintenance 
project costs. 
The analysis confirms that soft- 
ware maintenance costs are signifi- 
cantly affected by software complex- 
ity, measured in three dimensions: 
module size, procedure size, and 
branching complexity. The findings 
presented here also help to resolve 
the current debate over the func- 
tional form of the relationship be- 
tween software complexity and the 
cost of software maintenance. The 
analysis further provides actual dol- 
lar estimates of the magnitude of this 
impact at a typical commercial silr. 
The estimated costs are high enough 
to justify strong efforts on the part of 
software managers to monitor and 
control complexity. This analysis 
could also be used to assess the cost8 
and benefits of a class of computer- 
aided software engineering (CASE) 
tools known as restructurers. 
Previous Research and 
Conceptual Model 
Softwm minlemmr and com~lexlty. 
This research adopw the ANSI/IEEE 
standard 729 definition of mainte- 
nance: modification of a software 
product after delivery to correct 
faults, to improve performance or 
other attributes, or to adapt the 
product to a changed environment 
[ZS]. Research on the costs of soft- 
ware maintenance has much in com- 
mon with research on the costs of 
new software development, since 
both involve the creation of working 
code through the efforts of human 
developers equipped with appropri- 
ate experience, tools, and techniques. 
Software maintenance, however, is 
fundamentally different from new 
systems development in that the soft- 













